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AB This paper demonstrates the potential for utilizing the plant enzyme, 

horseradish peroxidase (HRP) , in a gene-directed enzyme prodrug therapy 
context. Human T24 bladder carcinoma cells transfected with a mammalian 
expression vector containing the HRP cDNA were selectively sensitized to 
the nontoxic plant hormone, indole-3 -acetic acid (IAA) . The 
HRP/ IAA- induced cell kill was effective in normoxic and anoxic conditions. 
The activated drug is a long-lived species able to cross cell membranes, 
and cell contact appears not to be required for a bystander effect to take 
place. These preliminary results suggest that the delivery of the HRP 
gene to human tumors followed by IAA treatment may provide a novel cancer 
gene-directed enzyme prodrug therapy approach, with potential to target 
hypoxic cells. 
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AB Herpes simplex virus type 1 thymidine kinase (HSV1 TK) phosphorylates 

thymidine (dT) to thymidine monophosphate (dTMP) which plays a key role in 
reactivation from the latency and replication of herpes simplex viruses. 
Acyclovir (ACV) and gancyclovir (GCV) are today the only therapeutic 
compds . to interfere with a severe HSV infection. Those mols. act as 



fraudulent substrates blocking virus proliferation by dead end complexes 
with the viral DNA after being inactivated by the HSV-specific TK. 
Furthermore, HSV1 TK was more recently used as a suicide enzyme 
in gene therapy of cancer and AIDS in 

combination with ACV. The moi . basis of the selective therapy, 
that uses HSV1 TK as target, is the difference in substrate specificity 
between the human cellular and the herpes viral TK isoenzymes. Because of 
the important therapeutic implications, HSV is not only linked to viral 
infection but also with other diseases such as Kaposi's sarcoma and 
Alzheimer's disease, and the increase of resistance towards ACV and GCV. 
Intensive efforts have been directed towards the search for new compds. 
with antiviral activity. The results of a first cycle of structure-based 
drug-design with the goal of developing new compds. for antiviral and gene 
therapy, are reported. Findings suggest that , 9- (2 -hydroxypropyl) adenine 
could possibly be a fraudulent substrate of TK. 
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AB In an effort to improve the therapeutic outcome for squamous cell cancer 
of the head and neck, we have used the enzyme cytosine deaminase (CD) and 
the prodrug 5-f luorocytosine (5-FC) as a means to deliver the 
chemotherapeutic agent 5-f luorouracil (5-FU) in a tumor- specific manner 
and have evaluated the use of this treatment in combination with 
external-beam radiation. Infection of SCCVII cells in culture with a 
CD-expressing retrovirus and treatment with 5-FC was cytotoxic* depending 
on the time of treatment and dose of 5-FC. An orthotopic model of 
squamous cell cancer of the head and neck was used in vivo to study the 
CD/ 5-FC system both alone and with concurrent radiation due to the 
radiosensitizing properties that 5-FU generates in situ. Treated mice 
were imaged using magnetic resonance imaging (MRI) , and their survival was 
evaluated. Neither 5-FU nor radiation either alone or combined provided a 
survival advantage. In contrast, 5-FC treatment prolonged survival and 
decreased tumor burden compared to control animals, but the tumors 
recurred after the treatment ceased. Finally, combined treatment with 
concurrent administration of 5-FC and radiation resulted in a synergistic 
decrease in tumor growth and enhanced survival over treatment with 5-FC or 
radiation alone. 

L5 ANSWER 20 OF 29 BIOSIS COPYRIGHT (c) 2005 The Thomson Corporation on 
STN 

L5 ANSWER 21 OF 2 9 CAPLUS COPYRIGHT 2 005 ACS on STN 

AB Main problems in antiviral chemotherapy generally and therapy against 
herpes viruses are described in the introductory part of the paper. 
Furthermore, description of icosahedral and helical structure of the virus 
is given. Herpes virus diseases in man caused by herpes simplex virus 
type 1 (HSV 1) , herpes simplex virus type 2 (HSV 2) , varicella zoster 
virus (VZV) , Epstein Barr virus (EBV) , cytomegalovirus (CMV) and human 
herpes virus 6 (HHV 6) are also reported. Antiherpes drugs that are 
representatives of different classes of compds. such as 5-substituted 
deoxyuridines , arabinonucleosides , acylonucleosides and 
phosphonomethoxypurine and pyrimidine derivs. are stated in the next 
chapter. Acyclovir (ACV) and ganciclovir (GCV) are pointed out in the 
class of acyclic nucleoside analogs as compds. which have proved to be 
safe and effective in therapy against herpes virus infection. In addition, 
emergence of resistance of herpes virus to ACV and mechanism of action of 
that drug on viral DNA-polymerase are described. Prodrugs of acyclic 
nucleosides with clin. use as valaciclovir (prodrug for acyclovir) and 
famciclovir (prodrug for penciclovir) are also displayed. Main goals of 
antiviral activity are described in the next chapter. Mol . basis of 
selective antiviral chemotherapy is displayed in conclusion. Use of 
enzyme TK HSV 1 as "suicice" enzyme in combination 
with fraudulent substrates in gene therapy of cancer 
and AIDS are pointed out. 
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AB The thymidine kinase (TK) genes from herpes simplex virus (HSV) types 1 
and 2 were recombined in vitro with a technique called DNA family 
shuffling. A high -throughput robotic screen identified chimeras with an 
enhanced ability to phosphorylate zidovudine (AZT) . Improved clones were 
combined, reshuffled, and screened on increasingly lower concentrations of 
AZT. After four rounds of shuffling and screening, two clones were 
isolated that sensitize Escherichia coli to 32-fold less AZT compared with 
HSV-1 TK and 16,000-fold less than HSV-2 TK. Both clones are hybrids 
derived from several crossover events between the two parental genes and 
carry several additional amino acid substitutions not found in either 
parent, including active site mutations. Kinetic measurements show that 
the chimeric enzymes had acquired reduced K(M) for AZT as well as 
decreased specificity for thymidine. In agreement with the kinetic data, 
molecular modeling suggests that the active sites of both evolved enzymes 
better accommodate the azido group of AZT at the expense of thymidine. 
Despite the overall similarity of the two chimeric enzymes, each contains 
key contributions from different parents in positions influencing 
substrate affinity. Such mutants could be useful for anti-HIV 
gene therapy, and similar directed-evolut ion approaches 
could improve other enzyme -prodrug combinations . 
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AB Enzyme combinations useful for destroying cells, particularly 

proliferative cells, are disclosed. Vectors enabling the intracellular 
expression and transfer of said enzyme combinations, as well as the 
therapeutical use thereof, particularly in ant i -cancer gene therapy, are 
also disclosed. Expression plasmids containing herpes simplex virus 1 
thymidine kinase gene, Saccharomyces cerevisiae gene GUK1 guanylate 
kinase, and/or S. cerevisiae gene YNK nucleoside diphosphokinase were 
prepared Another plasmid encoding a thymidine kinase-guanylate kinase 
fusion protein was created. Incubation of the 3 enzymes with ganciclovir 
or acyclovir resulted in production of the nucleoside triphosphate analogs. 
Phosphorylation of ganciclovir was enhanced 1.8-fold and phosphorylation 
of acyclovir was enhanced 1.2-fold with the fusion protein (relative to 
the enzymes employed sep.) . 
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AB A review, with 9 ref s . , discussing bystander effect in enzyme/prodrug gene 
therapy using e.g. a herpes simplex thymidine kinase/ganciclovir system. 
The bystander effect was so named because cells transduced with suicide 
gene that are dying upon treatment with the prodrug can induce the death 
of nontransduced neighboring cells. The combination of suicide gene 
therapy and immunotherapy could prevent the loss of the bystander effect 
via resistance or selection mechanisms. Because the elimination of a 
tumor is a race between tumor cell growth and cell death by treatment, any 
combination of approaches that enhance the killing rate should be 
considered. 
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AB Expression of genes encoding prodrug-activating enzymes can increase the 
susceptibility of tumor cells to prodrugs, and may ultimately achieve- a 
better therapeutic index than conventional chemotherapy. CB1954 is a 
weak, monofunctional alkylating agent which can be activated by 
Escherichia coli nitroreductase to a potent dysfunctional alkylating agent 
which crosslinks DNA. We have inserted the nitroreductase gene into an 
LNCX-based retroviral vector, to allow efficient gene transfer and 
expression in colorectal (LS174T) and pancreatic (SUIT2, BxPC3, and AsPCl) 
cancer cell lines. A clone of LS174T cells expressing nitroreductase 
showed > 50-fold increased sensitivity to CB1954, and nitroreductase- 
expressing clones of pancreatic tumor lines were up to approximately 
500-fold (SUIT2) more sensitive than parental cells. Concentrations of 



CB1954 minimally toxic to nontransduced cells achieved 100% cell death in 
a 50:50 mix of parental cells with SUIT2 cells expressing nitroreductase; 
and marked "bystander" cell killing was seen with just 10% of cells 
expressing nitroreductase. Significant bystander cell killing was 
dependent on a high cell density. In conjunction with regional delivery 
of vectors and tumor selectivity of cell entry and/or gene expression, 
nitroreductase and CB1954 may be an attractive combination for 
prodrug-activating enzyme gene therapy of 
colorectal and pancreatic cancer. 
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AB Chimeric genes encoding fusion proteins of enzymes that specifically 

activate the pyrimidine analogs 5-f luorocytosine and azidothymidine into 
derivs. toxic for mammalian cells are described. These genes (suicide 
genes) can be used singly or in combination to kill transfected tumor 
cells or immune cells with cell -specif icity achieved by placing the genes 
under control of a promoter that is only active in the infected or tumor 
cell. Furthermore, eukaryotic vectors including two suicide gene 
expression units, i.e. a first unit sensitizing the tumor cells to 
5-f luorocytosine or 5-f luorouracil , and a second making HIV-infected cells 
synergist ically resistant to azidothymidine. The construction of a number of 
chimeric genes for fusion proteins and their use in the killing of 
melanoma cells in vitro is demonstrated. The cells became very sensitive 
to AZT and f luorocytosine . . 
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AB Derivatized bovine adenosine deaminase is used in enzyme 
replacement therapy and as an adjunct to gene therapy 
against severe combined immunodeficiency syndrome. Although a 
gene sequence is known for human adenosine deaminase, the structure of the 
bovine enzyme has not been characterized. Structure studies using mass 
spectrometry are reported here that evaluate sequence, processing, 
post-translational modifications and the extent of homology between the 
human protein and its therapeutic surrogate. 
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